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begin at as early a stage as possible; air-lift vats preceded by mechanical pulp thickeners are employed to expedite this dissolution; and vacuum or pressure filtration of the slime pulp, which frequently settles very slowly on account of its colloidal nature, is used to separate the residual solid slime from the gold and silver bearing solution " (Caldecott).
It is generally admitted that crushing in cyanide is desirable where the percentage of recovery by amalgamation is trivial, but it is otherwise where a high percentage of the gold can be thus recovered. It is true that in many cases amalgamation may be omitted and almost all the amalgamable gold recovered by crushing in cyanide. In the latter case the secondary crushing in the tube mill circuit is largely instrumental in dissolving the particles of free gold. These are freed and in part flattened or broken up by the pebbles, and thus rendered more readily soluble. It is, of course, obvious that the rate of dissolution of large particles is less than that of small ones, as their ratio of area to weight is lower.
On leaving the tube mill, the attenuated particles of gold are returned to the mill in the underflow of the classifiers, and circulate until they are •completely dissolved or become so small as to be included in the overflow •of slime. Nevertheless, this method of. extracting amalgamable gold has not yet been generally accepted as the most advantageous method of procedure in ordinary cases, and remains a subject of controversy.
On the Rand, where about 64 per cent, of gold is recovered by amalgamation and 36 per cent, by cyanide, crushing in cyanide solution*instead of water has not been accepted (although it has been tried on a large scale) because of trouble from the following causes :—1
(1)  Corrosion of amalgamated copper plates.
(2)  Baseness of the bullion, due to deposition of dissolved copper on zinc .shavings.
(3)  Need  of  more prolonged and  more  expensive cyanide  treatment necessitated by richer tailing pulp.
(4)  Liability to loss by leakage and overflow of gold-bearing mill service •solution.
(5)  Difficulty of obtaining accurate screen values (by assay) owing to presence of gold in solution in screen pulp.
It may be observed that the first two objections would disappear if .amalgamation were entirely abandoned, but in that case long and costly treatment in tube mills would be required, involving all-sliming. '" It is unlikely that any all -sliming process will ever be applied to banket ore, since the cost of converting into slime the residual hard granular sand particles, -constituting nearly half the weight of the present crushed product, would far exceed the value of the small additional amount of gold recovered in that way " (Caldecott).
Another point is that in stamp battery practice from 5 to 10 tons of solution are required per ton of ore, and although most of this can be retained in the mill circuit, at least part of the solution in the mill circuit must be passed through the precipitating plant, thus increasing the loss of zinc and •cyanide. There is also the fouling of the mill circuit solution to be considered, necessitating the use of fresh solution occasionally and the throwing away of the old solution. With soft ores other machines, such as the Huntingdon
1 E. L. Bateman, & African Mining J.t Jan. 10,1914, p. 469.    Endorsed in letter from Dr. Caldecott.

